Nitric oxide is involved in establishing the balance between cell cycle progression and cell death in the developing neural tube.
Endogenous nitric oxide (NO) has recently been shown to affect cell cycle progression in the neural tube (NT) of the chick embryo. High NO levels trigger entry into S phase basally, while low NO levels facilitate mitosis apically. Here, we further explore the involvement of NO in determining cell numbers in the chick NT. In addition to the effect of short-term (6 h) NOS inhibition, we have observed a concomitant decrease in programmed cell death (PCD). Paradoxically, long-term (12 h) NOS inhibition caused an increase in PCD to compensate for the high proliferation rate under these conditions. Long-term treatment with a NO donor caused a decrease in S phase and increased PCD. The effects produced by the NO donor could be alleviated by folic acid that facilitated entry into S phase and prevented PCD. The effects produced by NOS inhibition (12 h) could be overcome by an embryo extract, used as a source of extracellular survival factors that enhanced proliferation and prevented PCD. Taken together, these data demonstrate that changing endogenous NO levels affect the balance between cell proliferation and PCD in NT of the developing chick embryo.